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^^Claims 




1. A working fluid composition comprising: 

(A) a heat transfer fluid compr/sing a mixture of at 
least two compounds selected fr/m the group consisting 
of hydrof luoroalkane s and f luo/r oalkane s ; and 

(B) sufficient to provide l/brication of a lubricant 
which is at least partially soluble in each component 
of the heat transfer fluic 

2. A working fluid composition as claimed in claim 1 
wherein the heat transfer fl/id (A) comprises at least 
two hydrof luoroalkane s sele/ted from the group 
consisting of d i f luo r ome thtene , 1 , 1 , 2 , 2 - t e t r a f 1 uo r o - 
ethane, 1 , 1 , 1 , 2- te t raf lu/roe thane , pen t a f 1 uor o e thane , 
1 , 1-dif luoroethane , 1 . - t r i f 1 uor oe thane and 
1,1,2-trifluoroethane. 

3. A working f lui d^-c /mpo s i t i on as claimed in claim 1 or 
claim 2 wherein j^he/heat transfer fluid (A) comprises 
mixture of : 

(1) tetrafl 

(2) at leaAtjone hydrof luoroalkane selected from 
the group/ consisting of di f luo r ome thane and 
1 , 1 , 1-tm.f luoroethane ; and optionally 

(3) per/taf luoroethane , 
A. A wor/ing fluid composition as claimed in claim 3 
wherein tfle tetraf luoroethane is 

1 , 1 , 1 , 2-/etraf luoroethane . Vt^^ - 

A working fluid composition as claimed in claim 
wherein the heat transfer fluid (A) is a binary mixture 
consisting essentially of 1 , 1 , 1 , 2- tetraf luoroethane and 
difluorome thane . ✓ 
Y 6. A working fluid comWsition as claimed in any one of 
\ claims 1 to 3 wherein! (Hie heat transfer fluid (A) 
J comprises a ternary frTgher mixture of: 




31 



30 - 



(1) 1 , 1 , 1 , 2- te traf luor oe th4ne or 
1,1,2,2-tetrafluoroethar 

(2) at least one hydro/luoroalkane selected from 
the group c on s i^svt ing/of d i f luor ome thane and 
1 , 1 , 1- trif luo/oetha/he ; and optionally 

(3) pentaf luar oe/tiiane . 
7. A working f ljfiidifcompos it ion as claimed in claim 6 
wherein the heat U/^sV^fluid (A) comprises a mixture 
of : 

(1) 1,1,1,2/tetrafluoroethane or 
1,1,2,2-te'trafluoroethane; 

(2) dif l/oromethane or 1 , 1 , 1 - 1 r i f 1 uor o e thane ; and 

(3) peiytaf luoroethane . 

A working fluid composition as claimed in claim/ 
wherein the heat transfer fluid (A) jgj a pjr.J R » * a mixture 
of : 

(1) 1 , 1 , 1 , 2- tetraf luoroethane ; 

(2) dif luoromethane ; and 
_ (3) pentaf luoroethane .. 

9. A working fluid composition as/fclaimed in any one of 
the preceding claims wherein the/lubricant (B) 
comprises at least one po ly oxy a/lky 1 ene glycol. 

10. A working fluid composite/on as claimed in claim 
wherein the lubricant (B) comprises at least one 
polyoxyalkylene g ly cal^hav/ng the general formule 



A [ -0- (CH 2 CH(CH 3 ) 



tfiCH 2 0) m - Q] x 



wherein . 

A is the residue remaining after removing the 
hydroxyl groups f/fcom a hydroxyl containing organic 
c ompound ; / 

Q represe/ts an optionally substituted alkyl, 
aralkyl or a/yl group; 
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1 and m are independently 0 o/t an integer provided 
that at least one of 1 or m is ajf integer; and 

x is an integer, 
said at least one poly oxy alky lefne glycol having an 
average molecular weight in th/e range of from about 150 
to about 3000. 

11. A working fluid composition as claimed in any one 
of claims 1 to 8 wherein th4 lubricant (B) comprises at 
least one neopentyl polyo]f ester. 

12. A working fluid composition as claimed in claim 11 
wherein the lubricant (>B ) comprises at least one 
neopentyl polyol ester/ selected from the esters of 
pentaerythritol , dipe/taery thrit ol , tripentaery thritol , 
trimethylol e thane , ft. r ime thy 1 o 1 propane and neopentyl 
glycol. 

13. A working f if/i d\c ompo s i t ion as claimed in claim 11 
or claim 12 wheriin\th\e lubricant (B) comprises one or 
more compounds off\ g e nveVa'l formula: 



R ( 0 



C - RMn 



whe re in 

R is the hydrocarbon radical remaining after 
removing tile hydroxyl groups from pentaerythritol, 
dipentaer/thritol , tripentaery thritol , trimethylol 
ethane, t/r imethylol propane or neopentyl glycol, or the 
hydroxyl/ containing hydrocarbon radical remaining after 
removing a proportion of the hydroxyl groups from 
pentaeyVthritol , dipentaery thritol , tripentaery thrit ol t 
trimet/hylol ethane, trimethylol propane or neopentyl 
g 1 y c o A 

/each R 1 is, independently, H, a straight chain 
(lii/ear) aliphatic hydrocarbyl group, a branched 
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aliphatic hydrocarbyl group/ or an aliphatic 
hydrocarbyl group (linear/or branched) containing a 



icy lie acid ester substituent, 
bne R 1 group is a linear 

a branched aliphatic 



carboxylic acid or car 
provided that at leas 
aliphatic hydrocarby 
hydrocarbyl group;/ 

n is an intsrger . 

14. A working /luid composition/as claimed in claim l/ 
wherein the linear and branched /hydrocarbyl groups 
specified for R 1 are unsubs titv/ted and the carboxylic 
acid or carboxylic acid ester /containing hydrocarbyl 
group specified for R* contains no other sub s t i t uen t s . 

15. A working fluid composition as claimed in claim l/ 
Jxt _cJ*io-J^ wherein the lub/icant (B) comprises one or 
more compounds of Formula II in which R is the 
hydrocarbon radical remaining after removing the 
hydroxyl groups from peti t at e ry thr i t o 1 , 
dipentaerythritol , t r /Jer/t a e ry thr i t o 1 , trimethylol 
ethane, trimethylol jprdp/ane or neopentyl glycol. 

16. A working fluidf coLosition as claimed in claim 15 
wherein the lubricant A) comprise^n*<r more 
compounds of Formula A Vn which/R is the hydrocarbon 
radical r ema ining l/a f t/e r r\emp^lng the hydroxyl groups 



from pentaery thr it ol 
propane or neopenty^flyc 



»ntaery thritol , trimethylol 
cbl . 

17. A working fl^f composition as claimed in claim 16 
wherein the lutfricait (B ) I comprises one or more 
compounds of Formu/a II k which R is the hydrocarbon 
radical r ema ini^iglf>e-if removing the hydroxyl groups 
from pentaerTthrT^cT, dipentaerythritol or trimethylol 
propane . 

18. A working fluid composition as claimed in *nr 
claim/ 13-**-/*^ wherein the lubricant (B) comprises 

one or more compounds of Formula II in which each R 1 




branched 



is, independently, a linear alkyl/|ro^ 
alkyl group. 

19. A working fluid^ 
wherein the lubricajp 
compounds of Formu 
independently, a Ms/- 
branched alkyl gytoup. 

20. A working fluid composition as claimed in claim 18 
^-c lui iu wherein at least jbne R 1 group is a linear 
alkyl group. 



composition as claimed in claim 18 

(B) comprises one or more 
II in which each R 1 is, 

near alkyl group or a Cs-io 
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A working fLuid composition as 
0i 



claimed in any 



claim^ 18 trt^l20 wherein /at least one R 1 group is a 
linear alkyl group and at /least one R 1 group is a 

/ \?i 
branched alkyl group. / uv 

22. A working fluid composition afs claimed in claim^-a* 

o-r claim 12* wherein the lubricanjt (B) comprises one 

more esters of general formula: 



R2(0 



whe r e in 

r2 is the hydrocarbon /Jradicral remaining after 
removing the hydroxy 1 gi/outsVf ron pentaery thri t ol , 
dipentaerythritol or tr imefthy\l ol propane; 

each R 3 is, indep^ndibnt lV . a linear alkyl group or 
a branched alkyl group; rind 

p is an integer of /3 , A/or 6, 
wherein one or more ofL thje^named polyols. ^gne or more 
linear alkanoic acids, /or esterifiable ^eriva-tdves 
thereof, and optionally ojj^oj^more branched alkanoic 
acids, or esterifiabl/ .derivatives) thereof , are 
utilised in the synth 




23. A working fluid composit/ion as claimed in claim 22 
wherein a mixture of one o/ more linear alkanoic acids, 



or esterifiable deri 
branched alkanoic a 
thereof, are utilis 
24. A working fluid 
-e* — c 1 a - i - m — 2-3» where 




thereof, and one or more 
esterifiable derivatives 
synthesis of the ester, 
imposition as claimed in claim 22 
jlubricant comprises one or more 
in which R 2 is the hydrocarbon 
Ser removing the hydroxyl groups 
or dipentaery thri tol . 



compounds of Formula 
radical remaining i §ff^t 
from pentaerythriti 

25. A working fluid compos/tion as claimed in any one 
of claims 22 to 24 wherein/ the lubricant (B) comprises 
one or more compounds o'fy/Formula III in which each R 3 

independently, a linear alkyl group or a C 8 -io 

branched alkyl group. , 

26. The use of the /orking fluid composition claimed 
any one of clain^s 1 to 25 in a heat transfer device. 

S@J?f. A heat transfer device coptainj-ng^ the working 



fluid composition claimed in 



containing th 



- LO 2? . 
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